The posterior parietal cortex (PPC) is a critical node in attentional and saccadic eye movement networks of the cerebral cortex, exerting top-down control over activity in visual cortex. Here, we sought to further elucidate the properties of PPC feedback by providing a time-resolved map of functional connectivity between parietal and occipital cortex using single-pulse TMS to stimulate the left PPC while concurrently recording fast optical imaging data from bilateral occipital cortex. Magnetic stimulation of the PPC induced transient ipsilateral occipital activations (BA 18) 24-48 ms post-TMS. Concurrent TMS and fast optical imaging results demonstrate a clear influence of PPC stimulation on activity within human extrastriate visual cortex and further extend this time-and space-resolved method for examining functional connectivity.
Introduction
Feedback projections from posterior parietal cortex (PPC) into more posterior visual areas provide top-down modulation of visual activity, and these signals are proposed to be essential to functions of the attentional and eye-movement systems of the human cerebral cortex (Beck and Kastner, 2009; Behrmann et al., 2004; Colby and Goldberg, 1999; Corbetta and Shulman, 2002; Desimone and Duncan, 1995) . Functional magnetic resonance imaging (fMRI) studies have shown strong correlations between PPC activity and activity within visual cortices in selective attention and oculomotor planning tasks (Bressler et al., 2008; Lauritzen et al., 2009; Merriam et al., 2003 Merriam et al., , 2007 Silver, Ress and Heeger, 2005; Yantis et al., 2002) . Disruption of the PPC with transcranial magnetic stimulation (TMS) has been shown to impair oculomotor planning (Muri et al., 1996; Zangemeister et al., 1995) and visual attention (Beck et al., 2006; Chambers et al., 2004; Hilgetag et al., 2001; Thut et al., 2005) . TMS studies have further shown that phosphene thresholds measured from visual cortex decrease directly following TMS to PPC stimulation, demonstrating a direct influence of PPC stimulation on the excitability of visual cortex (Silvanto et al., 2009) . Recent advances in the concurrent application of TMS and neuroimaging (Bestmann et al., 2008; Driver et al., 2009; Miniussi and Thut, 2010; Siebner et al., 2009; Taylor and Thut, 2012) have provided more detailed neurophysiological measures of PPC stimulation on remote visual areas by using TMS to stimulate PPC while concurrently recording activity from visual cortex using fMRI (Blankenburg et al., 2010; Ruff et al., 2008 Ruff et al., , 2009 or event-related potentials (ERP; Fuggetta et al., 2006) . However, unlike the frontal eye fields (FEF, another player in the attention and eye-movement network), the precise temporal and spatial characteristics of the PPC's influence on occipital cortex has yet to be described (Moore and Armstrong, 2003; Armstrong et al., 2006; Armstrong and Moore, 2007) .
Recent work has demonstrated that fast near-infrared optical imaging can also be effectively used concurrently with TMS to measure inter-regional TMS-evoked cortical activations (Parks et al., 2012; Parks, 2013) . Fast optical imaging (also called the event-related optical signal, or EROS) has high spatial and temporal resolution as it is based on the modeled diffusion paths of near-infrared light and changes in the scattering of this light as it passes through depolarized neural tissue (phase or photon delay data; Gratton et al. (1995 Gratton et al. ( , 1997 Gratton et al. ( , 2003 Gratton et al. ( , 2001 Gratton et al. ( , 2006 ; for reviews see Gratton and Fabiani (2010); Wolf et al. (2008) 
